surgeries (50%-85%), followed by thoracotomy (30%-50%) and mastectomy. [5] There are previous studies available depicting the risk factors for development of CPSP. However, none of them had done actual analysis of these risk factors of CPSP for a specific surgery. Furthermore, there is a vast difference between the incidence variability, thus leading to the fact that the data about the risk factors that lead to postoperative pain are not thoroughly studied. Considering a developing country like India where majority of patients undergo chemotherapy and surgery for breast cancer, lack of prediction models for CPSP made this management very painful and miserable. Hence, we are conducting a pilot study of analysis of different risk factors for development of CPSP in patients undergoing MRM in a tertiary care hospital of India.
Aims and objectives
The main aims of the study were: (1) to know the incidence of CPSP in post-MRM patients, (2) effect of preoperative pain level on incidence of CPSP, (3) effect of preoperative anxiety on incidence of CPSP, and (4) effect of surgical techniques including incision type, duration, and sparing of nerve on incidence of CPSP.
mateRIals and methods
This was a prospective, observational study, in which we enrolled patients confirmed of having breast cancer, who were posted for MRM. The number of patients was decided by complete enumeration method or census method, i.e. all the patients fulfilling the inclusion criteria, who get admitted during the study duration of 1 year. The study was approved by institutional clinical ethics committee. Women were approached individually at one of the tertiary care hospital in Western India. The inclusion criteria were sequentially approached from April 2016 to March 2017. Informed consent was obtained from the interested women at the time of clinic visits. Disease and treatment information were obtained from medical records. Specific data regarding surgical techniques and postoperative complications were extracted separately from medical records by one of two trained reviewers. Patients having breast cancer posted for MRM and are willing to comply with study follow-up requirements were included in the study. Patients refusal, inability to understand the study methodology, change of address, and patients with organ metastases were excluded.
A preoperative evaluation was done of patients diagnosed to have MRM and those who gave consent for the study which included collection of demographic data including age, sex, address, type and stage of tumor, fine-needle aspiration cytology reports, preexisting chronic pain, associated comorbidities, hematological reports, X-ray chest, details of radio or chemotherapy with the number of cycles and drug used, type of operation suggested, and preoperative Hamilton Anxiety Rating Scale. All preoperative pain was evaluated by Visual Analog Scale (VAS) score. The patients were evaluated postoperatively for the type of operation, the technique used, the sparing of intercostobrachialis nerve (ICBN), type of anesthesia, use of perioperative analgesics, and immediate postoperative pain management. The pain was be evaluated by VAS score. These patients were followed up on 30 th , 60 th , 90 th , and 180 th postoperative day. The follow-up was done at KEM hospital or by telephonic conversation.
Results of the study were filled in Microsoft Excel sheet analyzed statistically with Chi-square test, Fisher's exact test, and Mann-Whitney test with α = 0.05. P < 0.05 were considered statistically significant.
Results
In total, thirty patients made through the inclusion criteria during the study period. Mean age was 49.5 years and median age was 50.69 years. One of them died during the course of study. Out of 29 patients, 28 received general anesthesia only and one received epidural analgesia in addition to general anesthesia.
Preoperative and postoperative pain measurement was done by using VAS. Mean and standard deviation of preoperative VAS was 1.37 and 1.84, respectively. The VAS of postsurgical chronic pain on day 90 was 0.667 with standard deviation of 1.21, and at day 180, it was 0.593 with standard deviation of 1.12 [ Table 1 ].
The incidence proportion of CPSP in our study was found to be approximately 24%, i.e., seven patients out of 29 developed CPSP at postoperative day 180. Table 2 showed effect of preoperative pain on incidence of postsurgical chronic pain was found to be statistically insignificant as P = 0.66. Hamilton Anxiety Rating Scale was used to assess preoperative anxiety in all enrolled patients. They were divided into three groups; mild, moderate, and severe depending on the Hamilton anxiety rating score [ Table 3 ]. Out of 29, 8 patients had mild anxiety, of surgery and defined CPSP as merely an increase of pain after surgery. Pain in the breast is far more frequent in benign diseases of the breast and is therefore often overlooked in the context of a malignant disease. However, a study comparing benign and malignant breast disease found that 16% of patients diagnosed with breast cancer presented with pain at initial contact, and it should thus be registered in future studies to clarify its role as a risk factor. [9] But again, there are many references available showing the positivity of preoperative pain as a risk factor after surgeries other than MRM. [10] [11] [12] Six months after gastrointestinal surgery, 35% and 29% of patients with surgical site and/or remotely located preoperative pain reported CPSP compared with only 3% of patients without preoperative pain. [10] Regarding hysterectomy, preoperative abdominopelvic pain tripled the odds of chronic persistent pain. [10] In a study by Nikolajsen et al., they suggested that preamputation pain increased the risk of stump and phantom pain. [13] While a similar relation was stated between mastalgia and phantom breast pain, this correlation was not established in total hip arthroplasty operations.
Next risk factor we followed for analysis was presence of preoperative anxiety. We were unable to establish a statistically positive relationship of preoperative anxiety 9 patients had moderate, and 12 patients had severe anxiety. Table 3 showed effect of preoperative anxiety on the incidence of postsurgical chronic pain was found to be statistically insignificant with P = 0.067.
As per previous studies, different surgical techniques of MRM had effect on the outcome of treatment. We studied the effect of type of incision taken for MRM, duration of MRM surgery, and preservation of intercostobrachialis nerve during MRM on incidence of development of CPSP. Table 4 showed the effect of type of incision taken during MRM over the incidence of CPSP and was found to be statistically insignificant (P = 0.557 and 0.75). Mean duration of MRM surgery was 2.77 h and does not affect incidence of post surgical chronic pain significantly (P = 0.941) as shown in Table 5 . Out of 29 patients, intercostobrachialis nerve was preserved in 11 patients (37.93%). From [ Table 6 ], it was seen that there was no significant difference whether nerve was preserved or not on chronic postsurgical pain, as P = 0.94 at day 90 and P = 0.71 at day 180.
dIscussIon
In this study, we conducted prospective risk factors analysis for CPSP after MRM of 29 patients. Out of which, 24% of patients (7 of 29) developed CPSP over the period of 180 days after surgery. There are many factors affecting the incidence of CPSP. First and foremost is the type of surgery patient undergoing. There is variability in the incidence of CPSP with regard to different operative procedures in different studies. Reports of postoperative chronic pain incidences following different operations such as mastectomy, cesarean section, amputation, cardiac surgery, hernia repair, cholecystectomy, hip prosthesis surgery, and thoracotomy have been studied in the USA and England. [7] This prospective observational study highlighted the incidence proportion of 24% which were in accordance with Tyalan Akkaya et al., who found the same to be 20%-50% after mastectomy and maximum of 50%-85% after amputation surgery. [5] We tried to analyze the presence of risk factors for development of CPSP in post-MRM patients and found that the presence or absence of risk factors previously identified in the clinical literature does not uniformly predict whether a certain individual will develop CPSP or not. Knowledge of demographic information, disease status, and plan of surgery may be of limited value in accurately identifying those who actually develop CPSP.
First risk factor we analyzed was presence of preoperative pain. As per the previous literature, preoperative pain has been identified as a well-established risk factor for development of CPSP. However, we encountered nil statistical significance between the presence of preoperative pain with development of CPSP. These results are in accordance with Peters et al., who found less CPSP after general surgery in patients with preoperative pain (odds ratio: 0.32; 95% confidence interval: 0.17-0.60). [8] However, this study did not specify the type with development of CPSP, even though anxiety was one the major risk factor as per previous literature. This could be due to the smaller sample size we analyzed in limited period of time at only one tertiary care center. Anxiety of a person will be one of the effects (outward expression of one's emotion) of his/her psychological condition at that point. The relationship between pain and psychological morbidity is well established. Psychological factors known to influence pain perception include depression, anxiety, and fear of pain.
In the literature we reviewed, many studies included some form of assessment of psychosocial functioning. [14] Tasmuth et al. found a positive correlation between level of anxiety and depression and symptoms in the breast region. [15] Kudel et al., found a correlation between presurgical pain, i.e. pain other than that related to the surgery, as well as scar pain and higher depression and anxiety scores. [16] However, Poleshuck et al., found no correlation between chronic pain and emotional functioning. [17] The evidence available infers that there is a concomitant occurrence of pain and psychosocial comorbidity among these patients. The relationship of causality is not clear because of the lack of sufficiently designed prospective studies. Hence, our study was just a small step toward identifying human pain as one of its emotion. Thus, there is a need for a standardized procedure-specific instrument to measure the relationship between psychosocial factors, especially anxiety with development of CPSP.
Some specific surgical techniques were known to reduce the chances of development of CPSP. We studied the effect of preservation of intercostobrachialis nerve during MRM, the type of incision, and the duration of surgery. As per our study, none of the above factor had statistically significant effect over development of CPSP. The intercostobrachialis nerve (ICBN) arises from the lateral cutaneous branch of the second intercostal nerve (T2). It enters the axilla, perforating the C2 and the serratus anterior in the midaxillary line, and passes through with considerable variability to the posteromedial border of the upper arm. [18] Thus, the ICBN is vulnerable during axillary surgery. As the sentinel node is often placed in proximity to the ICBN, sentinel lymph node biopsy may theoretically also damage this nerve. [19] The clinical relevance of preserving the intercostobrachialis nerve has been an issue of discussion and is practiced differently from center to center. As nerve damage is a prerequisite for neuropathic pain, it is hypothesized that preservation of ICBN during axillary surgery may reduce the development of CPSP. Even if preservation is attempted, this may be challenging, and a complete or part sectioning may happen inadvertently. The majority of previous studies showed a higher frequency of sensory disturbances after ICBN transection. In the study by Torresan et al., patients randomized to preservation, in which the nerve was inadvertently sectioned, were excluded, and a new patient included. Pain was evaluated in terms of anesthesia, hypoesthesia, and hyperesthesia as compared to no complaints, which was rather vague. [20] Salmon et al., reported any symptoms in the arm in only 4.5% in the preservation group, and 6.4% in the section group, which is much lower than reported in other studies. [21] Hence, a larger, more detailed, observational study with consideration of only one parameter of ICBN to clarify the precise role of ICBN injury for the development of CPSP is needed. Findings from this study suggest that the risk factors mentioned in previous clinical literature may not uniformly predict the development of CPSP in a specific patient.
Limitations
The negative relationship between risk factors and development of CPSP could be due to very small sample size in only one tertiary care center. To develop a reliable prediction model to estimate an individual's susceptibility to CPSP, many such prospective multicenter studies with huge sample size over longer period of time in a more standardized way need to be conducted. An important step in the development and validation of a prediction model of CPSP is to conduct logistic regression models to obtain hierarchy in the importance of established risk factors.
conclusIon
Caution should be exercised when attempting to identify women who are at risk for developing CPSP or who have already developed CPSP. Establishing a prediction model based on known risk factors to identify susceptible patients and applying protective measures is an important step toward preventive, personalized health care. The probable risk factors we studied for developing CPSP were the level of preoperative pain and anxiety, specific surgical techniques like incision type, duration and sparing of nerve, that were found statistically insignificant and reason behind it is already explained in limitation of study. It can be recommended to screen all operated breast cancer patients for development of CPSP. Such widespread screening is needed to identify those suffering from CPSP so that pain management strategies can be instituted in a timely fashion.
